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Summary Left apical ballooning syndrome, also known as Takotsubo cardiomyopathy (TTC),
characterized by transient left ventricular dysfunction is increasingly recognized worldwide.
Predominantly affecting females, this condition mimics myocardial infarction and often occurscardiomyopathy;
Left ventricular
apical ballooning;
Pacemaker;
Male
in the setting of emotional or physical stress. We report the case of a 77-year-old male who
was admitted to the hospital for complete heart block and developed TTC after pacemaker
implantation. To our knowledge, this is the ﬁrst report of TTC development after pacemaker
implantation in a male.
© 2011 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.
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irst described in Japan [1], left ventricular apical bal-
ooning syndrome, or Takotsubo cardiomyopathy (TTC), is
ncreasingly recognized worldwide [2]. Named after its
esemblance to a takotsubo, or Japanese octopus trap,
his condition is characterized by transient left apical and
id-ventricular systolic dysfunction with basal area hyper-
inesis in the absence of signiﬁcant coronary artery disease.
TC is often provoked by intense physical or emotional
tress thus dubbing it the ‘‘broken heart syndrome’’ [3].
∗ Corresponding author at: Department of Medicine, Jacobi Medi-
al Center, 1400 Pelham Parkway South, Suite 3N1, Bronx, NY 10461,
SA. Tel.: +1 718 918 5640; fax: +1 718 918 7460.
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oi:10.1016/j.jccase.2011.03.001atients presenting with this condition can be particularly
larming as their symptoms can mimic an acute coronary
yndrome (often ST elevation myocardial infarction), with
lectrocardiographic (ECG) ﬁndings including ST elevations
nd T wave inversions, and elevations in cardiac-speciﬁc
nzymes [2].
While the pathogenesis of this condition is not
ell-understood, theories including excess catecholamine
timulation, coronary artery spasm, and microvascular dys-
unction have been proposed [3]. Also unexplained is the
verwhelming predominance of this syndrome in elderly
omen as compared to men [3].
In recent years, a few reports have documented the
ccurrence of TTC after pacemaker implantation and have
roposed TTC as a possible complication of this procedure
4,5]. To our knowledge the case described below is the
rst case of TTC occurring in a male after pacemaker
mplantation.
Published by Elsevier Ltd. All rights reserved.
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fFigure 1 Baseline electrocardiogram revealed complete hear
morphology.
Case report
A 77-year-old Dominican male with a history of diabetes
mellitus, hypertension, and stroke presented to the emer-
gency department after experiencing intermittent dizziness
and increasing fatigue for the preceding two weeks. During
this interval, the patient visited a doctor in the Dominican
Republic on two occasions and was told to stop taking his
anti-hypertensive medication (lisinopril and hydrochloroth-
iazide). On the day prior to presentation, the patient
experienced near-syncope while arising from bed. The symp-
toms resolved, but the patient decided to come to the USA
for further evaluation.
On presentation, the patient denied complaints of chest
pain, shortness of breath, or dizziness. On examination
his blood pressure was 150/57mmHg with a heart rate of
25 beats per minute (bpm). He had no evidence of jugu-
lar venous distension or peripheral edema, his lungs were
clear bilaterally and his heart examination was notable for
bradycardia and a systolic ﬂow murmur at the left lower
sternal border. He was alert and oriented and in no apparent
distress. A portable chest X-ray revealed no signiﬁcant pul-
monary edema or cardiomegaly. ECG revealed sinus rhythm
with an atrial rate at 80 bpm, complete heart block, and
a ventricular escape at 22 bpm with right bundle branch
morphology (Fig. 1). Laboratory evaluation was remarkable
only for a creatinine of 1.8mg/dL. An echocardiogram to
assess left ventricular (LV) function revealed normal LV sys-
tolic function [ejection fraction (EF) 76%] and no evidence
of wall motion abnormalities (Fig. 2A and B).
The patient was asymptomatic and hemodynamically sta-
ble so he was referred for pacemaker implantation later
that morning. A dual chamber pacemaker (atrial pacing
lead, Guidant, # 4136, pulse generator, Boston Scientiﬁc,
# 5603, St. Paul, MN, USA) was placed with a right atrial
lead and a right ventricular septal lead. Conscious sedation
t
n
a
pck with a ventricular escape at 22 bpm and right bundle branch
as used during the implantation for patient comfort. Post-
mplantation ECG showed a paced rhythm at 80 bpm with
left bundle branch block pattern. The patient was trans-
erred to the cardiac intensive care unit (CICU) for further
bservation.
Shortly after returning to the CICU the patient began
omplaining of extreme shortness of breath. Audible stri-
or was present without signiﬁcant wheezing on lung exam.
he patient became hypoxic despite receiving supplemental
xygen (100% FIO2 via nonrebreather mask) and became very
gitated, noting pain in his throat and chest. The patient
as intubated in light of his worsening respiratory status
nd a chest X-ray and echocardiogram were obtained. Chest
-ray revealed signiﬁcant pulmonary edema. The echocar-
iogram was without evidence of pericardial effusion or
amponade, but was signiﬁcant for mid-apical, interventric-
lar, septal, apical, anterior and inferior wall akinesis and
n EF of 32% (Fig. 2C and D). An ECG was performed and
nchanged. Troponin-I and creatine kinase were 0.69g/L
nd 144U/L, respectively. Later that day, the patient was
ransferred for cardiac catheterization in light of the above
chocardiographic ﬁndings.
Cardiac catheterization showed LV end-diastolic pressure
o be 20mmHg, and non-obstructive stenosis of the mid-
eft anterior descending (LAD) artery with thrombolysis in
yocardial infarction 3 ﬂow (Fig. 3). Left ventriculogram
howed overall preserved LV function with hyperdynamic
asal LV segments (Fig. 4A and B).
The patient was extubated successfully soon after
atheterization and mild diuresis. Echocardiography per-
ormed the following day revealed preserved LV systolic
unction with an EF of 55% and persistent mid to apical sep-
al akinesis. Repeat cardiac biomarkers also trended toward
ormal. While hospitalized, the patient was initiated on
spirin, clopidogrel, simvastatin, furosemide, and lisino-
ril therapy, with the addition of metoprolol on the day
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Figure 2 Baseline echocardiogram at end-diastole (A) and end-systole (B) performed in the morning prior to pacemaker
implantation revealed normal left ventricular ejection fraction (LVEF) (76%) and no wall motion abnormalities; echocardiogram
post-pacemaker implantation at end-diastole (C) and end-systole (D) revealed an LVEF of 32% with mid-apical, interventricular,
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Eeptal, apical, anterior, and inferior wall akinesis. The majorit
ll wall motion abnormalities on echocardiography performed a
rior to discharge. The patient remained hemodynamically
table and clinically euvolemic, and was discharged home
ix days after admission. A follow-up echocardiogram per-
ormed two months later revealed complete resolution of
he wall motion abnormalities.
iscussion
s described in two prior reports [4,5] the patient dis-
ussed above represents the development of TTC in the
etting of pacemaker placement. This patient had a nor-
al EF and LV wall motion on echocardiogram the morning
f the procedure, after which he experienced severe res-
iratory distress and chest pain post-implantation with
marked decrease in EF and akinesis of the LV apical
nd inferior walls. The patient’s respiratory distress was
ikely triggered by an acute onset of pulmonary edema in
he setting of acute systolic dysfunction after pacemaker
mplantation.
This is the ﬁrst case, to our knowledge, of the occur-
ence of TTC in a male after pacemaker implantation.
e
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ahese ﬁndings resolved within 24 h with complete resolution of
o-month follow-up.
TC described in males is rare in any setting, as it occurs
verwhelmingly in women [3]. A recent literature review
valuating the characteristics of TTC in males found that
early three-quarters of reported cases occurred in the
ospital setting, with more than half of those occurring peri-
rocedurally [6].
Additionally, the time to overall recovery of ventricular
unction in this case was remarkably rapid. The classi-
al time frame for recovery of LV function is between 8
nd 53 days [7], with a few reports of earlier contractile
mprovement [8,9]. In this case, within less than 24 h from
he episode onset, the EF and wall motion abnormalities had
igniﬁcantly improved.
The diagnostic criteria for TTC include transient LV
ypokinesis or akinesis involving the apical and mid-
entricular segments, absence of obstructive coronary
isease or acute plaque rupture on angiography, changes on
CG (including ST elevations or T wave inversion) or cardiac
nzyme elevations (usually mildly to modestly increased),
nd the absence of other etiologies causing the clinical ﬁnd-
ngs (including intracranial bleeding, pheochromocytoma
nd myocarditis) [8].
Takotsubo cardiomyopathy after pacemaker implantation in a m
Figure 3 Cardiac angiography. Right anterior oblique view
of the left anterior descending (LAD) artery revealed non-
obstructive stenosis of the mid-LAD with thrombolysis in
myocardial infarction-3 ﬂow. LCx, left circumﬂex artery.
Figure 4 Ventriculogram at end-diastole (A) and end-systole
(B). Ao, aorta; LV, left ventricle.
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It is important to note that while this patient did
ave angiographic evidence of single-vessel coronary artery
isease, the lesion’s characteristics, the territory of LV
ysfunction and rapid contractile improvement cannot be
ttributed to acute plaque rupture. In fact, there is increas-
ng recognition of a subset of patients with TTC who have
vidence of incidental coronary artery disease on angiogra-
hy unrelated to the development of TTC [10].
As this case serves to highlight, the prevalence of
his syndrome and conditions in which it occurs is prob-
bly more common than previously thought. Additionally,
ecause the exact etiology of TTC is unclear, the treatment
f this condition remains largely empirical and supportive
ith the use of traditional diuretics and vasodilator ther-
py. Further therapy including pressors, beta-agonists, and
ven selective beta-blockade remains controversial [11]. As
upra-physiologic catecholamine levels and coronary artery
pasm have been associated with the development of TTC,
aution has been expressed with the use of such agents to
revent further catecholamine surge and unopposed alpha-
timulation (in the setting of beta-selective blockade) that
ay worsen myocardial function [11,12]. Thus, while the
verwhelming majority of TTC cases resolve spontaneously
nd with excellent prognosis, it is important to establish the
ppropriate diagnosis to avoid inappropriate interventions
including revascularization) and to aggressively manage
heir acute decompensation, as improvement in systolic
unction is to be expected [7].
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